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Abstract[] Twenty two BIP§] biparental progenies[] generated from two bivoltine silkwornk] Bombyx mori L.[] hybrids[] viz. [] SH, 
x NB,D; and CSR, x CSR4[] were evaluated for their performance in seven metric traitd] weight of 10 mature larvae[] single 
cocoon weight[] single shell weight] shell ratid] %[[ effective rate of rearing[] yield/10 000 larvad] wt.[] and filament length. 
The experiment was laid out in a completely randomized desigii] CRD[] with three replications for each treatment. The aim was to 
short list promising progenies and to work out estimates of direct selection parameters like heritability and genetic advance so that 
the generated information is utilized for the formulation of effective breeding and selection procedures aimed at extraction of new 
and more productive genotypes. BIPs 2[] 40 50 60 7[] 100 14[] 16[] 19 and 20 displayed a significantly superior performance in 








several traits. Single cocoon weight[] yield/10 000 larvad] wt.[] and filament length exhibited moderate estimates of heritability 
and reasonable genetic gains indicating genotypic variability to be a major component of phenotypic variability] hence[] scope 
exists to bring about improvement in these traits through simple phenotypic selection. The rest trait] weight of 10 mature larvael] 











single shell weight[] shell ratid] 96[] 





and ERR[] recorded moderate estimates of heritability and low genetic gains environmental 


variability to be a major component of phenotypic variability[] hence[] selection for these traits would be less effective. 
Key words[] Bombyx mori|] biparental progenies[] heritability[] genetic gain 


1 INTRODUCTION 


The Indian state of Jammu and Kashmir has 
congenial climatic conditions for uni/bivoltine silkworm 
rearing. The state has a long history of producing 
quality uni/bivoltine silk. However[] present scenario of 
this traditional industry is not very encouraging. The 
number of silkworm rearers in the state decreased from 
32 500 in 1985 — 1986 to 23 138 in 2002 - 2003 

[] Anonymous[] 2003[] as the rearers are finding silkworm 
rearing as uneconomical avocation and are turning to 
other economic pursuits. To stop this declining trend 
and restore past glory of this industry[] it is pertinent to 
evolve cheap cocoon production and protection 
technologies. Evolution of new and more productive 
silkworm breeds suited to local agro-climatic conditions 
and their subsequent commercial exploitation would also 
contribute not only in boosting cocoon/silk production of 
the state but also will help in making this avocation 
economically viable and attractive to overwhelming rural 
population of the state. 

Keeping these objectives in view an attempt was 
made to evaluate 22 biparental progenies generated from 
F generation of two commercial hybrids SHg x NB4D; 





and CSR, x CSR, for some economic traits and to 
understand nature and magnitude of some direct 
selection parameters like heritability[] genetic advance 
etc. The generated information may lead to 
identification of promising progenies and formulation of 
effective breeding and selection procedures for the 
isolation of new and more productive silkworm breeds. 


2 MATERIALS AND METHODS 


Twenty-two biparental progenies[] BIPs[] were 
generated from F, generation of two commercial bivoltine 
silkworm hybrids[] SH; x NB4,D; and CSR, x CSR, by 
backerossing F, male moths to each of the parental 


breeds[] viz. [| SH&[] NB, D;[] CSR, and CSRI] the male 
moths were utilized for second mating after an hour' s 
rest at 5?C[]. The experimental materials so generated 
were evaluated in a completely randomized design with 3 
replications for each treatment. Each replication 
comprised 150 worms[] after 3rd moult[]. Rearing was 
conducted during late summer] August — September] 
2004 following the recommendations made by 
Krishnaswami[] 1978[]. The data was recorded in 


respect of 7 metric traits[] viz.[] weight of 10 mature 
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larvae[] single cocoon weight[] single shell weight[] shell 
ratid] 96[[] effective rate of rearing] ERR%LL yield/ 
10 000 larvae[] wt[I] and filament length. Statistical 
analysis was done as described by Panse and Sukhatme 

[] 1978[]. Genetic estimates were calculated by following 
standard methods[] Singh and Chaudhary[] 1977[]. 
Genetic advance was estimated at 5% selection 
intensity. 


3 RESULTS AND ANALYSIS 


Mean squares due to progenies were highly 
significant indicating existence of sufficient variability 
between progenies. Mean performance of 22 biparental 


progenies with respect to seven metric traits is presented 
in Table 1 and described as below. 


Table 1 Mean performance of 22 biparental progenies of two silkworm hybrids 


SH, x NB, D; and CSR, x CSR, 











i Weight of 10 mature Single cocoon Single shell Shell ratio ERR Yield/10 000 Filament length 
larvae weight] of] weigh{] mef{] O %0 O %0 larvad] kef] O nt] 
1 47.87 1.94 35 18.01 96.53” 18.267 818 
2 52.38 2.19* 44 20.09 95.80 22.133" 1 006 
3 50.84 1.95 37 18.96 90.13 17.133 865 
4 51.91 2.16* 40 18.50 92.73 22.000 * 930 
5 59.16% 1.98 40 20.20 95.40 20.200 934 
6 52.44 2.10* 41 19.52 96.00" 19.800 360 
7 54.25 1.98 42 21.21* 97.07" 20.600 1 003 
8 52.02 1.92 37 19.26 86.00 18.400 865 
9 50.65 2.02 39 9.30 94.73 19.133 916 
10 54.07 2.27* 44* 9.35 92.33 20.200 1 030 
11 53.21 1.98 40 20.20 91.67 19.133 1 131* 
12 51.32 2.01 40 19.89 94.27 18.600 1 000 
13 52.03 1.92 36 8.74 95.27 19.600 840 
14 52.37 2.04 41 20.10 95.87" 21.467" 839 
15 55.63 1.96 37 18.86 94.13 18.267 850 
16 57.16* 2.18* 43 19.72 96.47" 22.067 * 974 
17 52.66 1.92 36 18.71 95.13 20.000 851 
18 52.27 1.80 36 9.97 95.27 19.367 635 
19 56.56" 2.01 41 20.40 94.60 21.167" 981 
20 53.35 2.06 43 21.03* 94.00 19.000 1 015 
21 48.27 1.85 39 21.06* 91.33 16.000 1102* 
22 55.65 1.93 38 19.68 95.00 20.000 890 
Mean 53.00 2.01 40 19.67 94.08 19.661 932 
F test S S S S S S S 
cH 5%0 3.37 8.00 3.28 1.11 1.78 1.189 110.95 
* Significant at P = 0.05[] S[] Significant. 
Weight of 10 mature larvae[] Maximum larval Shell ratio [] %[[] Although 12 progenies 


weight of 59.16 g was recorded in BIP 5[] followed by 
BIPs 16[] 19[ and 22 with weights of 57.16[] 56.56 and 
55.65 g respectively. BIPs 5[] 16 and 19 displayed 
significantly superior performance vis-a-vis mearl] of all 
progenies| ]. 

Single cocoon weight[] Highest cocoon weight 

[] 2.27 g[] was exhibited by BIP 10 and the lowest] 1.80 
gO by BIP 18. Only five progenies displayed a 
significantly superior performance when compared with 
overall mean. These progenies in order of merit were[] 
BIPs 100 2.27 g[T] 210 2.19 gM 160 2.18 gM 4 

O 2.16 gl] and d] 2.10 ef]. 

Single shell weight[] BIPs 2 and 10 each with a 
shell weight of 44 mg were the only significant 
performers in this trait. However[] BIPs 6[] 7[] 140 160 
19 and 20 registered an above average performance. 


registered an above mean performance in this trait[] yet 
only three progenies were significant. These were BIPs 
7[] 21 and 20. 

ERR] 96[[] Maximum survival was exhibited by 

BIP 7[] 97.0796[[] closely followed by BIPs 1 
[] 96.5396 [T] 160 96.4796 [T] 60 96.00%[ and 14 
[] 95.87 96[]. 

Yield/10 000 larvae [] wt.[I] Five progenies 
displayed a promising performance. These progenies in 
order of merit were BIP 2[] 22.133 kz 4[] 22.000 
ke[T] 14] 21.467 kg[] 16] 22.067 kel] and 19] 21.167 
kel]. 

Filament length] BIPs 11 and 21 with filament 
lengths of 1 131 and 1 102 meters were the most 
outstanding progenies. However[] minimum filament 
length of 635 meters was recorded in BIP 18. 
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Difference between PCV and GCM] Table 2[] was 
maximal for filament length followed by single shell 
weighi[] weight of 10 mature larvae and shell ratio 
O æQ indicating substantial effect of environment in 
the manifestation of these traits. The maximum estimate 
of heritability] bs[] was obtained for single cocoon 
weight] 69.55 %[] followed by ERR and yield/10 000 
larvaé] wt.[] with values of 69.50% and 65.50% 
respectively. Least heritability estimate was obtained for 
shell ratid] %[]. Moderate estimates of heritability have 
also been reported by Gosh et al.[] 1994[] for cocoon 
weight and Malik et al.[] 1999[] for ERRO %U. 
Contrary to this[] high estimates of heritability for 
cocoon weight and shell weight have been reported by 
Gamo and Hirabayashi[] 1983[[] and Ashoka and 
Govindar{] 1990[ [] Rangaiah et al [] 1995[] found shell 
ratid] 84.696[] to be highly heritable followed by shell 
weight[] 72.7096[]. In the present study maximum 
genetic advance[] 122.89[] was recorded in filament 
length and minimum for shell ratid] 4896[]. However[] 
in an earlier study Malik et al.[] 1999[] obtained 





Table 2 Coefficients of variation| 











maximum genetic advance for shell weight[] 29.0[] 
followed by cocoon weight[] 21.1[]. Maximum genetic 
advance for shell weight has also been reported by 
Ashoka and Govindan[] 1990[]] Gosh et al .[] 1994[] 
and Rangaiah et al.[] 1995[]. Diverse reports about 
magnitude of different genetic parameters are due to 
difference in the genetic make-up of experimental 
materials utilized by different workers. In the present 
study[] moderate heritability for single cocoon weight[] 
yield/10 000 larvae and filament length accompanied by 
reasonable genetic gain of 9.17%[] 12.31% and 
13.19% respectively suggest that genotypic variability 
is a major component of phenotypic variability[] hence[] 
selection of phenotypically superior individuals from the 
populations would be effective in improving these traits. 
The rest traits exhibited low to moderate heritability and 
low genetic gains[] suggesting environmental [] non- 
genetic[] variability to be a major component of total 
[] phenotypic[] variability] hence[] selection for these 
traits would be less fruitful . 


heritability and genetic advance for seven traits 


in biparental progenies of two silkworm hybrids SH, x NB,D, and CSR, x CSR, 


Coefficient of variation 





Traits 


Phenotypid] PCV[] 


Genetic advance Genetic gail] 9c] 


HeritabilitY] bs[] 


Genotypid] GCV[] 





Weight of 10 mature larvae 6.84 3.88 
Single cocoon weight 6.41 5.34 
Single shell weight 9.09 5.46 
Shell ratid] %0 5.95 3.22 
ERR] %0 3.04 2.53 
Yield/10 000 larvad] wt.[] 9.13 7.39 
Filament length 14.22 9.53 


In the present set of materials[] BIPs 2[] 4[] 50 60 
7L] 10[] 14[] 16[] 19 and 20 happen to be promising as 
these exhibited a significantly superior performance in 
several metric traits. Hence[] scope exists to bring about 
further improvement in these progenies by resorting to 
within progeny selection in successive generations. 
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